Receipt of timely dental services is of particular importance to children with special health care needs (CSHCN) because of the higher prevalence of structural irregularities, infections, and disease among these children compared with those in the general population. 1, 2 Preventive dental care has been recommended at yearly intervals by the American Academy of Pediatrics 3 and the American Academy of Pediatric Dentistry 4 for all CSHCN beginning at 6 months of age. Despite this recommendation, dental care was the most commonly reported unmet need by parents of CSHCN according to the 2001 National Survey of Children With Special Health Care Needs (NS-CSHCN) and the 1994 -1995 National Health Interview Survey. 5, 6 The prevalence rate for receiving needed (ie, parentperceived) preventive dental care among CSHCN with public insurance is less than that for privately insured CSHCN. 7 Medicaid has played an important role in maintaining the health of children with disabilities, insuring ϳ25% of all CSHCN and covering a broad range of services that meet their complex needs. 8 Benefits of the Medicaid program include the Early and Periodic Screening, Diagnosis, and Treatment services that are mandated for categorically qualified people younger than 21 years. Mandated dental services include oral screening; preventive services including instruction in self-care for oral hygiene, cleanings, and sealants to prevent pit and fissure caries; general dental care needed for the relief of pain, infections, tooth restoration, and maintenance of dental health; and other, more advanced procedures.
The utilization of dental care among Medicaid-enrolled CSHCN is not known, although dental care utilization rates are lower and rates of dental caries are higher among Medicaid-enrolled children overall. A recent study of Medicaid recipients in North Carolina indicated that children enrolled in Medicaid or the State Children's Health Insurance Program (SCHIP) were 1.7 times more likely to have untreated dental caries than nonenrolled children and that those enrolled in Medicaid were significantly more likely than those enrolled in the SCHIP to have untreated dental caries. 9 The low level of service use among Medicaidenrolled children in general has been attributed to a number of different reasons, but an often-cited reason is the lack of dentist participation in the program, which has its roots in multiple sources. [10] [11] [12] Some have cited a shortage of dentists for the general population as a factor; however, even when there is an adequate supply of dentists, Medicaid participation may still be a problem. 13 Another frequently cited reason is the low reimbursement rates paid by Medicaid for rendered dental services. Several states have reported improvements in utilization resulting from policy changes focused on increasing provider participation. [10] [11] [12] [14] [15] [16] However, service gaps remain, as indicated by the relatively high rate of unmet dental need of the lowest-income CSHCN. 17 Despite pressures to cut costs across a wide spectrum of public programs, low utilization of preventive oral health services among CSHCN will result in more costly, long-term expenditures for systemic illnesses and emergency interventions that are documented sequelae to oral health problems. 18, 19 States would benefit from gaining a broader understanding of the individual-and state-level factors that influence whether Medicaid-enrolled CSHCN receive preventive dental care. The purpose of this study was to examine the hypothesis that states will vary significantly in the rates at which Medicaid-enrolled CSHCN receive preventive dental care and that CSHCN will be more likely to receive preventive dental care in states with higher reimbursement levels for preventive dental procedures.
METHODS

Variables
Individual-Level Variables
The independent individual-level variables included in this analysis have demonstrated or hypothesized associations with the dependent variables (Table 1) . 20, 21 All CSHCN in the analysis were categorized as either receiving or not receiving Medicaid insurance coverage at the time of the survey and/or at any time during the previous 12 months. For states with Medicaid expansion programs for children above the federal Medicaid upper income level, current Medicaid coverage was determined by responses (yes or no) to a question that asked if the child was covered by Medicaid. Parents in the remaining states were asked if the child was covered by Medicaid or the SCHIP (yes or no response). The Medicaid population among the latter respondents was determined by using an income-screening algorithm that was based on published state Medicaid upper income eligibility levels. 22 CSHCN in households at or below the upper income eligibility levels were included in the Medicaid population. When survey income bands did not match those in the eligibility criteria, the eligibility thresholds were lowered to correspond to the survey income band.
State-Level Variables
Data for state-level variables (Table 1) included in this study were obtained for the year 2005 if available; otherwise, data from the closest year were used. State Medicaid dental reimbursement fees were obtained from the American Dental Association na-tional claims database. 23 Because of data skew, the range of state percentile rank values for each dental procedure was divided into quintiles after exploring a variety of categorizing strategies that yielded equivalent results in the final multilevel analyses. State-level control variables were also divided into quintiles. [24] [25] [26] [27] 
Outcome Variable
The outcome or dependent variable (Table 1) for the current analyses was the receipt of preventive dental care. Parents were first asked whether the child needed preventive dental care such as checkups or dental cleanings (yes or no responses) at any time in the previous 12 months and, if so, whether they received all the preventive dental care they needed. The 3 outcome (dependent) variables listed in Table 1 were derived from these 2 questions.
Data Collection
Details of the survey methodology are presented elsewhere in this supplemental issue of Pediatrics. 28 From the main sample of 40 723 cases in which item nonresponse led to missing income values, the National Center for Health Statistics imputed values by using multiple imputation techniques. These multiply imputed values were used in all analyses. Although the American Academy of Pediatrics and American Academy of Pediatric Dentistry recommend beginning preventive services for CSHCN at the age of 6 months, estimates from the NS-CSHCN are available at yearly increments only. 3, 4 Of the original sample, a total of 467 subjects younger than 1 year were excluded from the analysis.
Analytic Approach
Unadjusted national estimates of needing and receiving preventive dental care, needing but not receiving preventive dental care, and not needing Child's condition "sometimes" affects his or her ability to do things children of the same age do or it affects his or her ability to do things to a "moderate" degree 3
Child's condition "usually" or "always" affects his or her ability to do things other children of the same age do or it affects his or her ability to do things "a great deal" Language 1 English is the household language 2 A language other than English is the household language Age a Obtained from the American Dental Association national claims database, which contains reimbursement fees in dollars for diagnostic, preventive, restorative, endodontic, and oral surgery procedures and the corresponding percentile rank of the Medicaid reimbursements based on claims for the same procedures submitted by dentists to commercial insurers and other payers in each of the 50 states and the District of Columbia. The listed percentile ranks for dental procedures varied from Ͻ1 (which was rounded up to 1) to 99. b Delaware's policy of reimbursing 85% of each dentist's submitted dental charges prevented its inclusion in all dentalprocedure data sets.
preventive dental care were calculated as a function of selected child and family characteristics (individual-level variables) among the Medicaid versus non-Medicaid-enrolled populations.
Multilevel logistic regression models based on a logit-link function were fitted by using generalized linear and latent mixed models (GLLAMM) in Stata 9.2. 29 The following describes the multilevel modeling strategy:
• Model 1: To determine the significance of state-level variability in receiving preventive dental care in Medicaid-enrolled CSHCN, a 2-level model was estimated with only a constant term in the fixed and random parts (null model).
• Model 2: To estimate state-level variation in preventive dental care after controlling for individual effects, the second model included all individuallevel variables that were significant in bivariate analysis (P Յ .05).
• Model 3: To identify state-level characteristics that accounted for state variation in receiving preventive dental care, state variables were entered into the model if they achieved significance in bivariate analysis (P Յ .05).
All individual-level estimates were statistically weighted to reflect population totals by using sample weights provided by the data-collection agency. The state-level weight was assigned a value of 1 because all states were included in the analysis.
RESULTS
Approximately 66% of parents with CSHCN enrolled in Medicaid (Table 2) reported needing and receiving all needed preventive dental care compared with ϳ79% of parents of non-Medicaidenrolled CSHCN (ie, uninsured or with other insurance coverage). Higher pro- Parents of Medicaid-covered CSHCN were more likely to report not receiving needed preventive dental care if their child was 12 to 17 years old, Hispanic or non-Hispanic other, more functionally limited, had no personal doctor, were from a family with 2 children, and had needed but not received preventive medical care. The principal difference between the non-Medicaidenrolled and Medicaid-enrolled groups was that those in the latter group were more likely not to receive preventive dental care when it was needed.
Parents of Medicaid-covered CSHCN who reported not needing preventive dental care were more likely to have CSHCN who were 1 to 5 years old and Hispanic or non-Hispanic black, had fewer functional limitations, had 4 or more siblings and no personal doctor, spoke a language other than English at home, and were reported not to need preventive medical care. For nonMedicaid-covered CSHCN, similar relationships were noted. Parents of nonMedicaid-enrolled children were less likely overall to report not needing preventive dental care. To construct model 3, only the independent variables that showed a statistically significant association with re- ceiving preventive dental care were considered along with the 4 state-level control variables. Because of the lack of significance or issues of collinearity, the following predictor and control variables were excluded from the analysis: comprehensive oral examination; comprehensive radiographs; number of Medicaid dentists; and dollars per Medicaid-enrolled child.
Separate models (model 3a and model 3b) were constructed for each of the remaining 2 procedures: prophylaxis and sealant application. Table 3 shows that the adjusted odds of the individual-level variables were not altered appreciably by the addition of state-level variables. Also shown is that, to some extent, receiving preventive dental care was associated with Medicaid reimbursement for prophylaxis. Although the relationship between receiving needed preventive dental care and reimbursement was not monotonic, there was some indication that a higher reimbursement level for oral prophylaxis was associated with higher prevalence of receiving needed preventive dental care. However, the between-state variances for models 3a and 3b indicate that statistically significant variances remained (S 2 ϭ 0.0652, SE ϭ 0.029 and S 2 ϭ 0.0715, SE ϭ 0.030, respectively; P Ͻ .02), although reduced in size, which indicates that the effects of other factors were unaccounted for in these models. No association between sealant-application reimbursement rates and receipt of preventive dental care was noted.
DISCUSSION
Our study supports the hypothesis that states vary significantly in the rate at which their Medicaid-enrolled CSHCN receive needed preventive dental care. The fact that all children enrolled in Medicaid are eligible to receive preventive dental care would suggest that factors other than personal finances are either actual or perceived impediments to accessing preventive care. Although each child enrolled in Medicaid is covered by the Early and Periodic Screening, Diagnosis, and Treatment mandate regardless of state of residence, several studies have indicated that dentists generally regard participation in the Medicaid system as problematic. [10] [11] [12] [13] [14] [15] [16] Louisiana dentists cited broken appointments, low fees, patient noncompliance, unreasonable denial of payments, slow payment, and complicated paperwork as prevalent problems. 12 Dentists in Connecticut who did not rank Medicaid reimbursement rates as acceptable/equivocal were less likely to accept new Medicaid-enrolled children into their practices. 14 Alabama dentists participated significantly less if they did not perceive Medicaid reimbursement as generous. 10 In this study we determined the association between receiving preventive dental care and state-level Medicaid reimbursement levels. It was shown that although individual-level characteristics of the child and family were significantly associated with receiving preventive dental care, the between-state variance was unaffected by accounting for these variables. However, higher levels of Medicaid reimbursement for oral prophylaxis were associated with lower rates of not receiving preventive dental care, although significant variance remained, suggesting that other factors were unaccounted for.
These findings comport with state demonstration projects that exemplified the benefits of enhancing Medicaid's fee structure. For example, Alabama increased provider participation (ϳ39%) and the number of children receiving dental services (ϳ58%) by increasing reimbursement rates and streamlining administrative requirements. 15 Michigan offered rates identical to private dental insurance plans and increased utilization 39%. 16 Dental case management, which included training in claims procedures, educating clients in the use of dental services and keeping appointments, linking clients to dental offices, identifying potential barriers to care, and helping clients obtain transportation, allowed a county in New York to increase the use of preventive dental care among its Medicaid population from 9% to 41%. 30 However, it can be concluded from these various findings that state Medicaid policy changes should not rely on simple enhancement to fee structures. There were several examples in the current data set of states that had relatively high reimbursement rates on some procedures with relatively low preventive care rates. State reports of increasing preventive dental care prevalence in the Medicaid population have included multipronged efforts to address the major difficulties expressed by dentists. Particularly appropriate to the population of CSHCN is the inclusion of case management with care coordination by the primary care provider within a medical home. 17 Dental care for CSHCN in some cases presents issues that require the judgment of a medical provider.
Another notable finding in the current analysis is that nearly 25% of all parents of Medicaid-enrolled CSHCN did not perceive a need for preventive dental care compared with ϳ9% who did not receive needed care. Others have found that perceived need for prescription medications, therapy, and specialty services varies with income and educational status of the parent, with lower-income and less educated parents of CSHCN reporting a lack of need for medications and services regardless of activity limitations or severity of the child's condition. 31, 32 The results of this study indicate that preventive dental care is an additional service for which a fairly large number of parents of CSHCN do not recognize a need. The Medicaid-enrolled CSHCN in this study were the poorest children, and the parents were the least educated. Previous research has indicated that failure to utilize benefits may be related to a lack of awareness of their benefit or availability. 33 With this study we also found that parents of CSHCN who did not perceive a need for preventive medical care were more likely not to perceive a need for preventive dental care. This clustering of characteristics (ie, lacking a perceived need for medical and dental care) has led to the suggestion that Medicaid programs explore models for increasing emphasis on oral health in primary care and integrating preventive dental and medical care by using a public health case management model. 34, 35 Although CSHCN are eligible for case management in many state Medicaid programs, there is little information about the extent to which it is actually implemented or the extent to which dental referral, followup, and coordination of medical and dental care exist.
LIMITATIONS
This study has certain limitations. Estimates of preventive dental visits were 
